State-dependent access to the batrachotoxin receptor on the sodium channel.
Batrachotoxin causes sustained opening of voltage-gated sodium channels. Toxin binds irreversibly to wild type channels; however, it dissociates rapidly from channels with mutation F1710C in transmembrane segment IVS6. This dissociation requires channel activation, suggesting that the activation gate guards the toxin-binding site. Here we show that activity-dependent toxin dissociation was not affected by external sodium, arguing against a binding site within the pore, and demonstrate that dissociation occurred only during the first few milliseconds after membrane depolarization, as if the toxin leaves its binding site during closed states that precede the final open state in the activation pathway. Toxin interaction with preopen states may facilitate subsequent channel opening, thus accounting for the batrachotoxin-induced negative shift in channel activation.